The present study, utilizing a sample of inpatients with schizophrenia or schizoaffective disorder (n ¼ 167), examined the factor structure of the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). Principal axis exploratory factor analysis, multiple factor extraction criteria, and higher-order factor analysis were used. Results were inconsistent with the five-factor structure of the RBANS purported in the test manual. Factor extraction criteria recommended extraction of one or two factors. Extraction of two factors resulted in a memory dimension and a less homogeneous visual perception and processing speed dimension. Higher-order analysis found that a second-order factor, representing general neurocognitive functioning, accounted for over three times the total and common variance than the two first-order factors combined. It was concluded that although the RBANS appears to be a useful measure of general neurocognitive functioning for inpatients with schizophrenia or schizoaffective disorder, clinical interpretation beyond a general factor (i.e., Total Scale score) should be done with caution in this population. Limitations of the present study and directions for future research are discussed.
Introduction
The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS; Randolph, 1998) is an individually administered test that purports to assess the neuropsychological status of adults. The RBANS consists of 12 subtests that are used to construct five age-corrected Indexes. The Indexes and their respective subtests are as follows: Immediate Memory Index (List Learning and Story Memory subtests), Visuospatial/Constructional Index ( Figure Copy and Line Orientation subtests), Language Index (Picture Naming and Semantic Fluency subtests), Attention Index (Digit Span and Coding subtests), and Delayed Memory Index (List Recall, List Recognition, Story Recall and Figure Recall subtests) . A Total score is also provided by the RBANS which is a composite of the five Index scores. Although the RBANS was initially developed for measuring neurocognitive functioning of older adults, it has been contended that the RBANS is useful for measuring neurocognitive functioning of psychiatric patients. As such, normative data on this measure have been collected using samples of psychiatric patients for clinical purposes (Iverson, Brooks, & Haley, 2009; Wilk et al., 2003 ).
There appears to be evidence for the utility of the RBANS Total Scale score when assessing psychiatric patients, although reliability and validity estimates of the Index scores have been variable. Wilk and colleagues (2002) examined the reliability of the RBANS in a sample of patients with schizophrenia or schizoaffective disorder. Although these authors found moderate reliability for the Total Scale score (Intraclass Coefficient [ICC] ¼ 0.84), reliabilities for the Index scores ranged from low to moderate (ICCs from 0.51 to 0.81). Gold, Queern, Iannone, and Buchanan (1999) also studied the utility of the RBANS as a neurocognitive measure for patients with schizophrenia. Utilizing a sample of outpatients, these authors found moderate reliability for the Total Scale score (ICC ¼ 0.83), but reliabilities for the Index scores varied from low to high (ICCs from 0.51 to 0.91). Additionally, these authors found the Total Scale score to be moderately associated, but Index scores to be weakly to moderately associated, with measures of general cognitive ability and memory. Similarly, in a follow-up study, Hobart, Goldberg, Bartko, and Gold (1999) found the Total Scale score to be moderately related to measures of general cognitive ability, attention, vigilance, and memory, but the Index scores to be weakly to moderately related to these measures. Taken together, prior studies examining the psychometric properties of the various Index scores obtained from the RBANS have shed some light on the relative utility of these scores in psychiatric populations. The findings of stronger reliability and validity for the Total Scale score than for the Index scores may be due, at least partially, to the Total Scale consisting of more items than each of the Indexes. Another possible explanation for these findings, however, concerns heterogeneity among subtests. In this view, the tenability of an Index would be threatened if its subtests are no more strongly related to each other than to subtests not belonging to that Index. Thus, it would be important to determine if the factor structure of the RBANS, as outlined in the test manual, best captures how psychiatric patients perform on this measure.
The existing factor structure of the RBANS was theoretically derived, and no factor analytic studies of the RBANS are cited in its test manual (see Randolph, 1998) . Of relevance to the present study, there are no extant factor analytic studies of the RBANS utilizing a sample of psychiatric patients. To date, there have been five-factor analytic studies of the RBANS using non-psychiatric samples. Notably, none of these studies have found a factor structure consistent with the five-Index structure suggested by the RBANS test manual. For example, Duff and colleagues (2006) conducted a factor analysis of the RBANS utilizing a sample of healthy older adults. These authors found a two-factor solution, one factor consisted of memory subtests (List Learning, Story Memory, List Recall, List Recognition, and Story Recall) and the other factor consisted of visual perceptual subtests (Figure Copy, Line Orientation, Coding, and Figure Recall) . In a sample of ischemic stroke patients, Wilde (2006) also found a two-factor solution. In addition to subtests measuring attention and memory, subtests measuring language skills comprised the first factor (List Learning, Story Memory, Story Recall, List Recall, List Recognition, Digit Span, Semantic Fluency, and Picture Naming). Subtests measuring visual perception comprised the second factor (Figure Copy, Line Orientation, Figure Recall, and Coding) . Similarly, Carlozzi, Horner, Yang, and Tilley (2008) found a two-factor solution in a sample of veterans referred to a memory disorders clinic. One factor included memory subtests (List Learning, Story Memory, List Recall, List Recognition, and Story Recall) and the other factor included subtests with visual perceptual demands (Figure Copy, Line Orientation, and Picture Naming). Utilizing a sample of older adults referred for a dementia evaluation, Schmitt and colleagues (2010) also found a two-factor solution. The first factor was comprised of memory subtests (Story Recall, List Recall, Story Memory, List Learning, List Recognition, and Figure Recall) . The second factor was comprised of subtests requiring visual perception, but it also included an attention subtest (Coding, Line Orientation, Figure Copy, Picture Naming, and Digit Span) . In contrast to findings of other RBANS factor analytic studies, Garcia, Leahy, Corradi, and Forchetti (2008) , utilizing a sample of older adults referred to a memory disorders clinic, found a three-factor solution. These authors found a memory dimension (Story Recall, List Recall, Figure Recall , List Recognition, and Story Memory), a visuomotor processing dimension (Figure Copy, Line Orientation, and Coding) , and a verbal processing dimension (Digit Span, Picture Naming, List Learning, and Semantic Fluency). In sum, the majority of factor analytic studies of the RBANS have found a two-factor solution, with one study finding a three-factor solution. A commonality among these studies is that subtests involving memory have generally loaded on a single factor. Subtests loading on other factors have been more variable but have generally involved visual perceptual processing.
A potential limitation of extant factor analytic studies of the RBANS is that they have relied upon traditional factor extraction criteria (e.g., eigenvalues .1.0, visual scree test). One possible reason for this is that although several objective criteria have been developed for determining explicitly the number of factors to extract and retain, such as Horn's Parallel Analysis (HPA; Horn, 1965) , Standard Error of Scree (SE Scree ; Zoski & Jurs, 1996) , and the Minimum Average Partials (MAP) test (Velicer, 1976) , they are unavailable in most statistical software packages (Costello & Osborne, 2005) . It has been noted that the default in most statistical software packages is to retain factors with eigenvalues .1.0, a procedure that has been generally described as "among the least accurate methods" for selecting the number of factors to retain (Costello & Osborne, 2005, p. 2) . The visual scree test, an alternative to relying on eigenvalues .1.0, is available in most statistical software packages, but results of this method can be "unclear if there are data points clustered together" (Costello & Osborne, 2005, p. 3) . In addition to utilizing traditional factor extraction criteria, it has been recommended that researchers use supplementary methods, including HPA, SE Scree , and MAP (Fabrigar, Wegener, MacCallum, & Strahan, 1999) . All told, it is important that studies examining the factor structure of the RBANS use additional factor extraction criteria.
Another potential limitation of extant factor analytic studies of the RBANS is that their findings have not accounted for a second-order "general" factor. This is of particular relevance because a general factor is theoretically supported given the RBANS was developed to include an overall score. Higher-order factor analysis of the RBANS would be important, not only to assess the tenability of a second-order factor (i.e., Total Scale score), but also to assess whether first-order factors warrant attention beyond that of a second-order factor. At present, users of the RBANS do not have available the necessary information to judge the relative importance of first-order factors (i.e., Index scores) relative to a second-order factor (i.e., Total Scale score). The extent to which Index scores capture meaningful proportions of variance beyond that captured by the Total Scale score should be considered when interpreting RBANS results and making subsequent clinical decisions.
The present study used RBANS data collected on psychiatric inpatients at a large state hospital. The goal of the present study was to utilize a psychiatric sample for examining the factor structure of the RBANS. To our knowledge, no prior factor analytic investigations of the RBANS have examined its factor structure for psychiatric inpatients, nor have they incorporated multiple objective factor extraction criteria, nor have they included techniques for examining a higher-order dimension. The present study provides unique contributions to the literature on the utility of the RBANS for measuring neurocognitive functioning of psychiatric inpatients by (a) using several criteria for recommending the number of factors to be extracted and retained from RBANS subtest scores; (b) determining the factor structure of psychiatric inpatients' RBANS performances; and (c) determining what proportions of variance are attributable to a second-order factor and first-order factors.
Method

Participants and Procedure
Archival data were drawn following a hospital-wide initiative to incorporate the RBANS as part of patients' routine clinical care. Participants were administered the RBANS and a brief semi-structured interview by either a licensed psychologist or a predoctoral trainee being supervised by a licensed psychologist. All 12 subtests of the RBANS were administered and scored according to standard instructions in the test manual. The semi-structured interview inquired about demographic topics, including age, gender, ethnicity, and years of completed education. This interview also inquired about neuropsychological risk factors, such as history of seizures, cerebrovascular incidents, and previous head injuries. DSM-IV-TR diagnoses were independently made by an interdisciplinary treatment team with knowledge of patients' clinical history and symptom profile at the time of the evaluation. The present study was approved by the State of California's Committee for the Protection of Human Subjects (CPHS).
Participants (n ¼ 167) were forensically committed psychiatric patients receiving treatment at a large state hospital in Southern California who had either a primary diagnosis of schizophrenia (n ¼ 112, 67.1%) or schizoaffective disorder (n ¼ 55, 32.9%). A large proportion of participants had either a secondary substance abuse (n ¼ 90, 53%) or secondary substance dependence (n ¼ 35, 21%) diagnosis. Nearly all participants (162; 97.0%) were taking psychotropic medication, with 146 (87.4%) taking an atypical antipsychotic (e.g., olanzapine), 82 (49.1%) taking a mood stabilizer (e.g., lamotrigine), 36 (21.6%) taking an antidepressant (e.g., sertraline), and 32 (19.2%) taking a traditional antipsychotic (e.g., haloperidol). The great majority of participants, 148 (88.6%), were men and 19 (11.4%) were women. The mean age was 42.76 (SD ¼ 9.73), and mean years of education was 11.18 (SD ¼ 2.49). The sample was ethnically diverse, with 73 (43.7%) participants who identified as Caucasian, 45 (26.9%) who identified as African American, 23 (13.8%) who identified as Hispanic or Latino, 11 (6.6%) who identified as Multiethnic, 8 (4.8%) who identified as Asian or Pacific Islander, and 7 (4.2%) who identified as "Other."
A total of 269 participants were initially considered for the study. Of these, 69 (25.7%) were excluded because they reported a history of head injury, 23 (8.6%) were excluded because they reported a history of seizures, 5 (1.9%) were excluded because they reported a history of cerebrovascular incident(s), and 5 (1.9%) were excluded because they had a diagnosis of dementia. Participants with a substance abuse or dependence diagnosis were not excluded because such diagnoses are common among patients with psychotic-spectrum disorders (Saddichha, Sur, Sinha, & Khess, 2010) . The final sample comprised 62.1% of participants considered for the present study.
Data Analyses
Principal axis exploratory factor analysis (PFA) was used to analyze reliable common variance from the 12 RBANS subtests using IBM SPSS version 19.0. PFA was used because of its ability to identify latent constructs underlying measured variables, take systematic and error variance into account, and its non-dependence on the assumption of multivariate normality (Costello & Osborne, 2005; Fabrigar et al., 1999 (Tabachnick & Fidell, 2001) . Because it has been recommended that relying upon traditional criteria for determining the number of factors to extract can be misleading (Costello & Osborne, 2005; Stevens, 2002) , the present study utilized several extraction criteria. One of these criteria was the retention of factors with eigenvalues .1.0 (Kaiser, 1960) . Another extraction criterion was HPA (Horn, 1965) . HPA determines whether obtained eigenvalues are larger than that resulting from random data containing the same number of factors and cases. The visual scree was also considered, wherein factors with eigenvalues in the sharp descent of the line in the scree plot are retained (Cattell, 1966) . Additionally, the Standard Error of Scree (SE Scree ) was used, which is an objective counterpart to the visual scree based on the "tightness of fit about the scree line of the points which represent the smaller eigenvalues" (Zoski & Jurs, 1996, p. 445) . Last, Velicer's MAP test was considered (Velicer, 1976) . MAP examines remaining variance in the correlation matrix following incremental extractions of components, with components no longer being retained when the correlation matrix contains a greater proportion of unsystematic variance than systematic variance (O'Connor, 2000) . HPA, with 100 randomly generated data sets, and MAPs were conducted using syntax developed by O'Connor (2000) . The program provided by Watkins (2007) was used to perform SE Scree . For higher-order factor analysis, iterations in the first-order PFA were limited to two in estimating final communality estimates (Gorsuch, 2003) . PFA was followed by promax (oblique) rotation (k ¼ 4). Oblique rotation was considered appropriate because correlations among factors were expected (Fabrigar et al., 1999) . The resulting first-order factors were orthogonalized by removing variance associated with a second-order dimension using the Schmid and Leiman Solution (SLS; Schmid & Leiman, 1957) . SLS is a "procedure for transforming an oblique factor analysis solution containing a hierarchy of higher-order factors into an orthogonal solution which not only preserves the desired interpretation characteristics of the oblique solution, but also discloses the hierarchical structuring of the variables" (Schmid & Leiman, 1957, p. 53) . SLS was conducted using syntax provided by Wolff and Preising (2005) .
Results
Comparison of Factor Extraction Criteria
As seen in Fig. 1 , inspection of Cattell's (1966) visual scree plot for the last substantial drop in reduced eigenvalues suggested a one-factor solution. Also displayed in Fig. 1, HPA (Horn, 1965) suggested a one-factor solution, as only the eigenvalue corresponding to a single factor was larger than eigenvalues generated from random data (eigenvalue factor 1 observed data ¼ 5.39, random data ¼ 1.46; eigenvalue factor 2 observed data ¼ 1.06, random data ¼ 1.33). Similarly, Zoski and Jurs' (1996) SE Scree and Velicer's (1976) MAP suggested a one-factor solution. In contrast, Kaiser's (1960) rule (eigenvalues .1.0) indicated a two-factor solution. Table 1 summarizes results from the five extraction criteria considered in the present study.
First-Order Factor Analysis
Based upon the five RBANS Indexes purported in the test manual (Randolph, 1998) , theoretical consideration was given to the possibility of five first-order factors. However, extraction of five factors was problematic because iterations failed to converge. Initially, the maximum number of iterations for convergence was set to 25. Extraction of five factors failed to converge Fig. 1 . Scree plot of eigenvalues associated with exploratory factor analysis of the RBANS (Randolph, 1998) subtests and HPA (Horn, 1965) . even when increasing maximum iterations to 1,000, and it led to communality estimates greater than 1.0, suggesting a misspecified model (Fabrigar et al., 1999) . (Confirmatory factor analysis was also conducted using Amos software [Arbuckle, 2006] to examine the tenability of the five-factor model purported in the RBANS test manual. However, the goodness-of-fit of the resulting model was poor [x 2 ¼ 474.03, p , .001; CFI ¼ 0.84; RMSEA ¼ 0.14].) Similarly, the extraction of three and four factors resulted in iterations failing to converge. In contrast, the extraction of two factors resulted in convergence following seven iterations. Therefore, a maximum of two first-order factors was considered plausible. Two first-order factors were extracted to explore the tenability of the largest number of factors suggested by the present study's extraction criteria and to compare results to prior RBANS studies that have found a two-factor solution (Carlozzi et al., 2008; Duff et al., 2006; Schmitt et al., 2010; Wilde, 2006) . Table 2 displays pattern coefficients (partial correlations between subtests and factors) and structure coefficients (simple correlations between subtests and factors) for the first-order two-factor solution. (Two factors were also extracted with communalities set to 1.0 [i.e., principal components analysis], the results of which were similar to those presented in Table 2 .) Factor 1 was relatively homogeneous and representative of memory. According to Comrey and Lee's (1992) guidelines, the magnitudes of the List Learning, List Recall, List Recognition, and Story Recall subtests' loadings on this factor were "excellent," and the magnitude of the Story Memory subtest's loading on this factor was "very good." Factor 2 was less homogeneous in its content than Factor 1. The Line Orientation and Picture Naming subtests had "good" loadings, and the Figure Copy and Figure Recall had "fair" loadings, on Factor 2, representative of visual perception. Additionally, the Semantic Fluency and Coding subtests had "fair" loadings on Factor 2, representative of speed of information processing. The Digit Span subtest's loadings were "poor," non-significant, and considerably smaller than loadings of the other subtests (see Stevens, 2002) . Considering the magnitudes of their respective subtests' loadings, Factor 2 was viewed as being less stable than Factor 1 (Guadagnoli & Velicer, 1988) . Disparate pattern and structure coefficients suggested that the RBANS subtests were loading on a single, higher-order factor (Thompson, 2004) . A strong correlation between Factor 1 and Factor 2 (r ¼ .76) also suggested the presence of a higher-order factor (Gorsuch, 2003) .
Higher-Order Factor Analysis
Higher-order factor analysis was conducted to evaluate the extent to which a second-order factor, along with the present study's two first-order factors, account for meaningful proportions of variance in RBANS performances. The Digit Span subtest did not load substantially on a first-order factor, but it was included in the higher-order analysis to assess the ability of a second-order factor to account for variance in all 12 RBANS subtests. As shown in Table 3 , the second-order general factor accounted for 77.8% of the common variance and 34.8% of the total variance in RBANS subtest scores. The general factor also accounted for 16% -62% (Mdn ¼ 36%) of individual subtest variability. Factor 1 accounted for 13.9% of the common variance, the largest proportion of variance accounted for by a first-order factor. Regarding total variance, Factor 1 accounted for 6.2%. Factor 2 accounted for 8.2% of the common variance and 3.7% of the total variance. The first-and second-order factors together explained 44.7% of the total variance in subtest scores, although the first-order factors accounted for relatively small proportions of variance in their respective subtests when compared with the general factor. Whereas Factor 1 accounted for 10% -18% (Mdn ¼ 14%) of variance in its subtest scores, the general factor accounted for 38% -62% (Mdn ¼ 49%) of the variance in Factor 1 subtest scores. Likewise, whereas Factor 2 accounted for 5% -9% (Mdn ¼ 7%) of the variance in its subtest scores, the general factor accounted for 19% -38% (Mdn ¼ 25%) of the variance in Factor 2 subtest scores. The six subtests that loaded highest on the general factor were Story Recall ( Figure Copy , and Coding) loaded less heavily on the general factor and had relatively low communality estimates, suggesting the presence of unexplained variance at the subtest level.
Discussion
The present study provided several unique contributions to the research literature on the RBANS by (a) examining the factor structure of the RBANS in a sample of inpatients with schizophrenia or schizoaffective disorder; (b) using several criteria for determining the number of factors to extract and retain (eigenvalues .1, HPA, visual scree, SE Scree , and MAP); and (c) conducting higher-order factor analysis to determine the tenability of a second-order factor and the extent to which first-order factors warrant attention beyond that of a general factor. In comparison with prior studies, the present study investigated the RBANS factor structure with a distinct methodology, by the way of multiple extraction criteria and higher-order factor analysis, and distinct sample.
According to its test manual, the 12 subtests of the RBANS make up five age-corrected Index scores that together comprise a Total Scale score (Randolph, 1998) . Validation of the RBANS factor structure is critical for making judgments regarding the credibility of interpretative statements based upon its various scores. Five first-order factors, as suggested by the five RBANS Indexes purported in the test manual, were not supported by the present study. This is not surprising given that no extant factor analytic studies of the RBANS using non-psychiatric samples have found a five-factor solution (Carlozzi et al., 2008; Duff et al., 2006; Garcia et al., 2008; Schmitt et al., 2010; Wilde, 2006) . In fact, attempting to extract five factors was statistically problematic, as was attempting to extract three and four factors. This was likely due to attempting to extract more factors than (Randolph, 1998) . Bold indicates coefficients and variance estimates bearing on the first-order factor analysis.
justified by the present data. It is likely that the RBANS is overfactored, at least for the present sample; that is, there are probably an insufficient number of subtests to define the RBANS Indexes (Fabrigar et al., 1999) . For patients with schizophrenia or schizoaffective disorder, associations among subtests that comprise the RBANS Indexes do not appear to be strong or distinct enough for them to be considered unique dimensions.
A two-factor solution was consistent with the majority of RBANS factor analytic studies to date (Carlozzi et al., 2008; Duff et al., 2006; Schmitt et al., 2010; Wilde, 2006) . Subtests comprising a dimension of memory had "very good" to "excellent" factor loadings (List Learning, List Recall, List Recognition, Story Recall, and Story Memory). Indeed, the first factor in all prior factor analytic studies of the RBANS has been comprised largely of subtests assessing memory and, as in the present study, has accounted for a larger proportion of variance than other first-order factors (Carlozzi et al., 2008; Duff et al., 2006; Garcia et al., 2008; Schmitt et al., 2010; Wilde, 2006) . A memory dimension accounting for a relatively large proportion of variance in RBANS scores is not unexpected given that 6 of the 12 RBANS subtests were specifically designed to assess memory. In comparison with the memory dimension, the second first-order factor was heterogeneous in its content and likely a less stable dimension. Subtests comprising the second first-order factor had "fair" to "good" factor loadings, making up a dimension entailing visual perception and speed of information processing (Line Orientation, Figure Copy, Figure Recall , Picture Naming, Coding and Semantic Fluency). Digit Span, an attention subtest, did not produce significant loadings.
A substantial correlation between the two first-order factors (r ¼ .76) suggested the presence of a higher-order factor (Thompson, 2004) . A higher-order factor was also supported theoretically because the RBANS was developed to include an overall score. Higher-order factor analysis was conducted to examine the utility of a general factor and the present study's two-factor solution to account for meaningful proportions of variance in RBANS scores. The Schmid and Leiman (1957) procedure allowed for the removal of variance accounted for by a second-order factor. The second-order, general factor was the predominate source of variation among RBANS subtests, accounting for 77.8% of the common variance and 34.8% of the total variance. In fact, the general factor explained over three times the variance than the two first-order factors combined. Likewise, the general factor accounted for larger proportions of variance in every subtest than did each subtest's respective first-order factor. Additionally, results of the higher-order analysis were consistent with the present study's factor extraction criteria. Although Kaiser's (1960) rule (eigenvalues .1) suggested the presence of two factors, HPA (Horn, 1965 ), Cattell's (1966 visual scree, Zoski and Jurs' (1996) SE Scree , and Velicer's (1976) MAP, all suggested the presence of a single factor. In other words, four of the five factor extraction criteria suggested a one-factor solution. It seems the law of parsimony applies in that a simpler explanation of the RBANS structure is preferred given the small proportions of variance accounted for by first-order factors once the second-order factor is considered. Overall, based upon the present results, clinicians using the RBANS for patients with schizophrenia or schizoaffective disorder should place greatest interpretive weight on the general factor (i.e., Total Scale score).
The present study's finding that a substantial proportion of common variance was accounted for by a general factor is consistent with the idea that much of what is measured by traditional neuropsychological assessment in samples of people with psychotic-spectrum disorders reflects broad neurocognitive ability rather than genuine domain-specific performance (Dickinson & Harvey, 2009 ). However, controversy remains in the literature on the nature and extent of neurocognitive deficits associated with schizophrenia and schizoaffective disorder (see Harvey & Keefe, 2009) , and studies that have used factor analytic methods are no exception (for a comparison, see Gladsjo et al., 2004; Keefe et al., 2007) . Nonetheless, Dickinson and Gold (2008) , based upon a review of the literature, contended that "cognitive dimensions assayed by typical neuropsychological test batteries, and the underlying measures, share substantial common variance" (p. 432) and that there are "underappreciated constraints on the amount of reliable cognitive performance variance in traditional neuropsychological test batteries that is free to vary independently" (p. 423) when assessing people with schizophrenia.
Limitations and Directions for Future Research
When drawing inferences based upon the present study's findings, several aspects of its method should be considered. A strength of the present research is that participants with a reported history of neuropsychological risk factor(s), other than substance use, were dropped from analyses. This, in combination with all participants having a diagnosis of schizophrenia or schizoaffective disorder, allowed for factor analytic procedures to be conducted using a relatively homogeneous clinical sample. It has been demonstrated that the use of clinically mixed samples, as well as the use of healthy samples, can obscure the emergence of factors that are particularly informative for assessing certain clinical groups (Delis, Jacobson, Bondi, Hamilton, & Salmon, 2003) . A potential drawback of the present study's exclusion criteria, however, is that it resulted in reduction in sample size. Although the present study's data appeared suitable for exploratory factor analysis, particularly given results of the Kaiser -Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity, future research is needed to determine whether the present study's findings are replicable across similar samples. Another potential drawback is that overly homogeneous samples can lead to a restriction of range in scores when compared with the population of interest, possibly attenuating meaningful relationships among variables (Fabrigar et al., 1999) . Additionally, because of the relative homogeneity of the current sample, the present results may not generalize to populations with neuropsychological risk factors other than, or in addition to, schizophrenia or schizoaffective disorder. It is also important to point out that the majority of participants had a comorbid substance use disorder, possibly making the present study's sample less homogeneous than might be desirable.
Another consideration regarding the present study's method is that all participants were psychiatric inpatients committed to a state hospital in Southern California, limiting the confidence with which conclusions based upon the present research can be generalized to other psychiatric populations. For example, it is possible that the factor structure of the RBANS varies across psychiatric diagnoses, levels of symptom severity, types and dosages of prescribed psychotropic medication, inpatient -outpatient status, types of hospital, and/or geographical region. The present sample was also limited in its representation of older adult psychiatric populations and psychiatric populations with higher levels of education. Future research could directly test for factor structure invariance across different levels of these variables. Additionally, although the present study's sample was ethnically diverse, it was comprised largely of men. As such, the present conclusions may be more applicable to men than women. On the other hand, the relationship between gender and RBANS test performance among psychiatric patients has been found to be minimal (Gogos, Joshua, & Rossell, 2010) . Nonetheless, future research utilizing samples with a larger proportion of women is needed.
Last, despite a general factor accounting for a substantial proportion of variance in RBANS test scores, nontrivial proportions of variance in scores at the subtest level remained unexplained. It is unclear to what extent this unexplained variance is reflective of systematic variance or random error variance. In any case, future research should examine whether lower-order factors or "scatter" at the subtest level can be of utility, beyond a general score, in differentiating between RBANS performances attributable to psychiatric illness and RBANS performances attributable to other neuropsychological risk factors. For example, discrepancies between RBANS subtest scores have been shown to be useful for differentiating people at risk for dementia from healthy controls (Clark, Hobson, & O'Bryant, 2010; McDermott & DeFilippis, 2010; Schoenberg et al., 2008) and for tracking neurocognitive change over time in patients with certain movement disorders (Beglinger et al., 2010; Rinehardt et al., 2010) . However, the extent to which lower-order scores are useful for such purposes in psychiatric populations remains uncertain. Future research could also determine if lower-order scores, or variability among lower-order scores, predict external criteria (e.g., functional outcomes such as employment status) beyond that predicted by the RBANS Total score.
Conclusions
The present results did not support the RBANS five-Index structure for use with patients with schizophrenia or schizoaffective disorder. Although a two-factor solution similar to that of prior studies was found, higher-order factor analysis indicated that it would likely be misleading to interpret these two dimensions as constructs independent of a second-order factor-a factor representing general neurocognitive functioning. To our knowledge, the present research is the first study to examine the factor structure of the RBANS in a psychiatric population. Insofar as the present results are replicable, when using the RBANS to assess patients with schizophrenia or schizoaffective disorder, consideration should be given to the likelihood that the RBANS Total Scale score represents a homogeneous dimension, a dimension that is more reliable, and presumably more valid, than other scores provided by the RBANS. Although the general factor accounted for a substantial proportion of variance in RBANS scores, nontrivial proportions of variance remained unexplained at the subtest level. To the extent this unexplained variance is systematic, it remains possible that at least some of the RBANS subtests are tapping clinically relevant "narrow" aspects of neuropsychological functioning not captured by the general factor. Because examination of scores at the subtest level has been shown to be useful in other clinical populations, future research should explore the utility of such scores for informing test interpretation and clinical decision making in psychiatric populations. Such research is needed so well-informed judgments can be made regarding interpretations beyond the Total Scale score when assessing people with schizophrenia or schizoaffective disorder.
